Human alveolar macrophage arachidonic acid metabolism.
Metabolites of arachidonic acid are potent modulators of many biological events, and their release from macrophages appears to play an important role in immune and inflammatory processes. In addition, metabolites of the cyclooxygenase or lipoxygenase pathway exhibit distinct biological effects. We used a method to determine if human alveolar macrophages (HAM) could be selectively activated to release products of cyclooxygenase or lipoxygenase pathway of arachidonic acid. HAM obtained by bronchoalveolar lavage from individuals were [3H]arachidonic acid labeled and then stimulated with lipopolysaccharide (LPS) or Ca ionophore A23187. Essentially no arachidonate metabolites were released by unstimulated cells. LPS caused dose- and time-dependent release of arachidonate and only cyclooxygenase products; no lipoxygenase products were detected, even in presence of cyclooxygenase inhibition. Metabolites released in response to LPS included thromboxane B2, prostaglandins D2, F2a, E2, and hydroxyheptadecatrienoic acid. A23187 caused a rapid release of arachidonate and 5-lipoxygenase products, leukotriene B4 and 5-hydroxyeicosatetraenoic acid; no cyclooxygenase inhibition. This demonstrates that HAM are specifically activated to release metabolites derived from cyclooxygenase or lipoxygenase pathway of arachidonic acid. Additionally, shunting down an alternate pathway is not induced by use of inhibitors of either pathway. This suggests alveolar macrophages may enhance or suppress various inflammatory or immune processes in lung, in part, by selective release of various derivatives of arachidonic acid.